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(54) METHOD FOR CUTTING SEMICONDUCTOR SUBSTRATE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for cutting a 
semiconductor substrate capable of efficiently cutting a semiconductor 
substrate, along with a die bond resin layer, on which a sheet is pasted 
with the die bond resin layer interposed. 

SOLUTION: A planned cut 9 by a melting process region 13 is formed 
inside a silicon wafer 11 by generating multiphoton absorption. Then an 
adhesive sheet 20 pasted on the silicon wafer 1 1 is expanded. Thus, the 
silicon wafer 1 1 is precisely cut into semiconductor chips 25 along the 
planned cut 9. Since cut surfaces 25a and 25a. facing each other, of 
adjoining semiconductor chips 25 and 24 come apart from each other 
frorn a tightly contacted state, a die bond resin layer 23 is also cut along 
the planned cut 9. Thus, the silicon wafer 1 1 and the die bond resin layer 
23 are cut more efficiently than by cutting them with a blade not to cut 
a base material 21. 
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TXx-S/SiJffllgP 1 1 5:6^ZffiX-r— 1 3 ^^l&^J 

8i-r s c ^ cfc . Rim7to^^.*^^s 3\c^o^o\.c 
.1 2 sti. mm'r—^^m\z\^Tm^3(DUjmmm(D » 



CO 0 4 3 ] ^(*$^J®gI5 1 2 7 tCti. X7^->^$fJfflIgI5 1 

1 siy^^o^'f-^. mim^-^^m^i 2 s^^^ois^ 

issfjsngpi 0 2. M^fflTtigi 1 7;^r/x7^— v^Sfjaugp 
1 1 s^^jffij-r^c^ic^t). u— ^fipxigsi 00^ 

i5?^- -y h^LTfilfig-rSo 

CO 0 4 4] u±.<D^o\cm^-^titziy—^miLmm\ 

1 o^mmi.xmm'r^o 01 oti. ifsax^gi 

0 0tcJ;^^»r^^gPOJg^#)iM^ittqa-rSfc:A6^077n 
CO 0 4 5] ^mWmm 1 0>t®lR^#tt^^^L3S:^/^:a^ 

(S 1 0 1) o J^O^T. ^<*Sffi 1 ^Dip^^sij^-r 

T. ¥#ttssi^zfa7i[pjo^s[i«^^^*r^ (s 1 

0 3) c cnti. l^-' »f^LOm7t^P^^(*Sffil 

OF^mc{aB^-^i'^fc46tc. ^m{^WSL 1 OS® 3 tcfe 
Mrs l^-^fTt L 0«7tjS P bfc¥#f*S^ 1 

2 iKxti-^n^o 

CO 0 4 6] ^mWW^ 1 ^U-1fSPXgSl 0 OtDK 

0 7tc^M-rso ^LT. s^ffl^agi 1 7a>8 

oaffi3;&ffiftm?i 2 nccfct)a^-rso ^®f^^^ 
> 5 ti. 1 ^^fef-r-<#^MoMS^T'fe 

ffl^^^ 1 2 1 \zxK>mm^nrzmLm7'-^itmim 

l/^TSf^-T^-^iSLMSB 1 2 Stim^fflT^ig l 1 7C)Plig 
S (S 1 0 7) o 

CO 0 4 7] ^(Om^.^—^ltT.'T—i^mU^ 1 1 5tC 

isi^nso XT^-s^sggpgpi 1 5t±. 21(0^^^.7"-^$?;^ 

atcLTZffiXx— >^ 1 1 3^Zfft:;j[p]tD^S!l^-i±S 

(s 1 0 9) o cntci:^. a^ffiT^isi I Tco'^mt 

com^.:6^¥»i*SfilO«ffi3frc{4B'rSo ^4o. 11^ 
> 5 1 CDS® 3 OffiAE^T^-^ 

:&gig-rso ^(om^mmr'—^^i^^wumui 27^ 

fM.T^-:$f 1 2 gtciHSn. <inJCJ:?)^-t$? 12 9 
CO 0 4 8] ^fs^sr^gp i 2 7K:ti^a6X'X*y 1 0 
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3T}*^^n/c^i6fi-r-^*^A:tl^nT*3t). C(Ol^ 
^■l±S (S 1 1 1) o 

[0 0 4 9] j^l/>T. U— tfTteill 0 1 *^e>U-1f3tL 
^^^^-drT. U-1f 5te L ^^«ttS« 1 OS® 3 com 
m^^'y-Cy 5 tcpai^-r So U-lf L (DM^j^ P ti^ 

5^»f^SgP^¥Sii*Sffil^OrtgPfrcjgfiK-rs (S 1 1 
3) o 

ro 0 5 0] j;(±jc<fc t). i^-ifftnx^§ i o o 

[0 0 5 1] :ki^. *^fig®^tc«s*«»SSo^»f 
[0 0 5 2] ^"T. 011 (a) i^U:^ 
^ 1 0 0 /zmSSOS*? 2 1 COS«2 1±tC 

fri. mmmfimmmcouvmmmmz 2tim(^f^tir 
>'r^ y^^mmmmt ur^tg-r s ^5?v ^r^v vmmm 2 

3 tctiv ISScOStg^^Tb^-^ h U *y XtttcjgfiE^nr 

[0 0 5 3] ^l/^T. 011 (b) tc^-Tcfc-ptC. 0tj^ 
tf±aiOU— ^fAPXSMl 0 0^ffil>T>'Urr>'^x/N 

s® 3 tcv h V -j^xmcs,S'^nrcmm.o:>mmm'^(o 

So 

[0 0 5 4] ^»f^^gP9 0?g^m. 012 (a) IC^ 



14 

h 2 o^^ffi^i^-t^So e:«D3teaf>— h 2 00X4^X/O 
KtCcfcoT. ^»r^^gP9:&e^.i:LTiP^73fp]t-S«m 

"^x/M i5b^m6g^^mc«afi<«Bf;^n. mmm"^ 
io=^b/-c¥?ii*^*y:/2 5A^»e>nSo 
[0 0 5 5] ^fc. ccot^. mo^o^mi^'^y':f2 

5, 2 5 0MlRl-rs^Brffi2 5 a. 2 5 a ti. ?7Ja6ti:m 
10 Sbfctt.«tcfeO. ttav'-h 2 O^Ofi£?gte:#oT«iF^ 

iJ^V^-t^ FlSfli^ 2 3 ^>^»T^^gP9 tc«ioT^BT^n 

So 

[0 0 5 6] fX- hffi?!^© 3 0 ti. ^IK^^IfP 

9 0J^fi!c^frei/U3>»>x7M l}b^®M^nSX7^— 

^^t/^i^'&^^^^Sc ^OX7^->^^Cgtt^nTl/:^:^l/^« 

20 ti. ^Kr^^gp 9 (ommk. h im^m. 3 0 tmf^f 
e nrcffioxT^-- t^±^caKM¥® tz: «}: o Tteai^nso 

[0 0 5 7] ttSS/— b 2 0Oa::^X>'^VF^^T^. 12 

12(b) tc^-r ct -5 tc. Jtetti/— h 2 0 icmmmt-^^ 
mnm^mmi.. vvmitmmm2 2:^wit-^^^a z. 
ntccfc^. \}vmimmm2 2h^^^if^^^Ymmm2 3 

mm^t. if^miy- h 2 o co3i^x>'^> Kr^i$&H9tc??oT 

[0 0 5 8] ^l/^T. m 3 (a) lC^"rJ:3tC. tf^v 

7^2 5^|lS:^lf *y^T*yyLTV><o 
> Ymmm 2 3 ^y y 2 5 i: fpI^iOil^JBtei^Sf 

^tlT^o!?. $:rc: i$^-i'4<>KiaStH2 3^UV®fb^ 
flgH2 2 ^:0^^:^}*MfiTbTV^Sfc46. .^ft^^yT' 
2 5«. ^oaffi^C^»f^n/c^^.-}<>K*afiiS2 3*^ 

T. 013 (b) tC^-r<fc-5t-x ^tt:^'y:^2 5^. 
^OSffitcSgL;c^V4-:>K<^B§a2 3^^>LTU- 

Yyu-L.2 7(o^^^^^yV±,\zmM\^. ixm^^K^y 
40 ig^*rSo 

[0 0 5 9] tX±^Dcfc"5tc, i/Ur3V»>x^M 1 0^»f 

fBlSl 3T€>oT. v'Unv^^x/M l^^Kr-r^^HFf 
.M<D^K^^^'^>tC}&a<fc'5->U=l>''>a:/Nl lOrt 
gPtC^»f^^gP9:SrJg^bTV^So ^Ofci6> i^UnV 
^x/M 1 tcBfiOfTftt^n/cSSgi^-h 2 O^X^^Xv'^ 
>F-rsi:. ^Kr^^gpgtcjttoTi/Uri^^^x/M 1 

^Dh^. gS^'&5^(*^^y:/2 5, 2 50?tfRj-rS^ 
50 Bfffi2 5a. 2 5ati. i046tiagaLrctt!Stcfe »?> 
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2 0<0ti£?it£:#oTffl^F^LTi/><fci6. zyV^ 

bfcjb^oT. S«2 l^^»fb:5:l/^i:-5ti:LTS/Ur3>, 
^xv'M lRr/^V4->>'K^HiB2 S^&y^lx-KtCcfct) 

[0 0 6 0] KO^a^tt^^y:/? 5, 2 5 

9\-Bhir^^. ^^mii^^y':f2 50«»Tffi2 5 aA-^^. 

[0 0 6 1] t:-(±0^/Un>'>x7M Ko^mi^mt^ 
HI 4 (a) t;:^'rJ:^tc. ttSS^— h 2 0ig:3i4^X>'^ 

(b) K^.-t^olz. JteSv'-h 2 O^ai^^Xv'^VK-r 

1 7 ^tcliM^-ii:T'^J:i/^o clOfijni 5 ^^^^^^i:^ 
^»T^^gP9JC}&oTi/U3V'i7x>'M lOfiffil 7tC 

Uriv^^x^'M UciaaM^^^Sc:-hT^»f?'Sg|59 

[0 0 6 2] CO^-ptC. «»f^^a5 9<30Jg^mx 30 

^»f^^gP9tcr&oT>'U:=i>'>xyM 
Tfe< i:. ®A6T»aa<^»f^n/c^^f*^^y:/2 5 

^mW^2 5 a. 2 5 a*^ SV^Jc^SLfci^.«*>8. 
ttg>'-h2 0(DM?itc#oTaiP^LTt></ci6. S^U 
=iV«>x^\l l^OSMl 7tcS?«LTV^rc^^4^*>F<S 
fl§P2 3ti^»T®2 5 atCjttoT«Bf^n^Ci:tCiS: 4o 
LfciS^-DX^ <l(DmmyDmz^r:>T^. S«2 1 

K^fli^ 2 3 ^ >^ Ktc J: t) ^Bf-r ^ cfc "5 

>t:> KltJgS 2 3 ^gr^Bf^^gP 9 tcjfto T^Bf-r S C h 

[0 0 6 3] ^^3. i/»J:3>r>j,yM i(om'^i^m<^ 

^t. «IBf^^gP9tc}GoTXbUX^^i;;?^±*<T 
^14 (b) iz^.-r^olz^ ^WT^^gP9^g^.i: 
b/cfijni 5:6^i/y3>^x>'M KOmmStmmi 7 50 



[0 0 6 4] Sfc. 015 (a) Izi^t* J: o tc> v'U 33 
V'^xyM 10rtgptz:43tt^Sffi3ifi^tc}gS4S[iSBSig 
1 3tz:J:s^Bf^^gP9^Jgfi8U «®3K:*jni 5^ 
lU^^-ttT^omf. ^BfLTti^n^^«i*^^y:/2 5 

T^S<'rSC:^A^T^So —77. 0 1 5, (b) tC^-TJ: 
i>Ur3>'*>x>'M 1 cDF^aitc^ott^Sffil 7ia^ 
tcjgliia^tii^ l 3^e:J:^^»f^^0P9^?^^L. Soi 
1 7 icmtl 1 5 ^fiM^iirT^otttf. tt^S/- h 2 OO 
x^X>'^>FlC<J:oT^^4-C>F©ligS2 3^ilSfia< 

[0 0 6 5] ^^tc, SteSi>-h 2 O^UT. Viyy'y^ 

m^m±(D PL E - 5 0 oo (Sf5a«) j ^mi^^rcm-^ 
(ommf^mz-Di^rmm-r^a mi eRumi in. 

'f^^B^mmi.rcm. f&mi^-h2o^jL^7.^^>v 

LrcmiD-mcoikm^^^-rm^mT:^^^. mie (a) 
li^miy- h 2 0 oji^xz-^v Fifi^smt^T^mi. ^ i 

6 (b) t±3te#>'-F2 0iDx4^X/^>'F»t'O4:^.^. 0 
17 (a) titt#i/-h 2 0OJ:4^X/^>F*ITt^tD*e 

^.017 (b) it^^iii^-^zf2 5(o\f-^^T-^zrm 

[0 0 6 6] 01 6 (a) tC^-rJ:-5tC. tt^i^- h 2 
OtD3i4^X/-^>Fr?f^tei£mc4ol'^Tti:. i/ij i^v^xv'N 

1 ni^»r^mgP9ic}aoT^BT^n. m^-^o^mni 

^^^^^2 5(Oti{^-r^mmm2 5 a, 2 5 aitmmi^Tc 

ikmjz&^a ncot^^ -^'^^^iyY^mmm2 3i±^rcm 

Bf^nri/^^l/^o ^LT. 016 (b) iCTjkf^'DlZ. 

h 2 OcOffi^tC#oT. i5^V^i-^>F<^fliS2 3 
ti^I^TW^ns J; 5 LT^Br^^gp 9 tcj&o T^JBf 

[0 0 6 7] CCOJzolCLr^mi^—h 2 0(DX.:^Xy^ 
>F*^3KT-rsi:. 017 (a) ^c^-T J: 5 tiiv tJ^Vsp 
>F<SfliS2 3^>{i>^r0^f*^^y>^2 smc^Bf^tl 
cl^Oh^. SVHi:giF^L/c^»i*^^y7'2 5, 2 5 

?S(oi^mzy-h2ocomit2 i±iz(,t, ^^.:r^>\^mm 

@2 3CD^2 3b*W<58oTV^;^:o ^/c. ^i*^ 

^^"2 5tmzmm'^tirc9*^^^yh*mmm2 3CD^m 

M2 3a«. ^*tt1^»yy2 5iO«BTB52 5 a^S*h 
':/2 5<D«Bf®2 5 a*^^O^V>1-:>FmBgOti^ttiL 

i)mmicm±'^n^o ^lt. 017 cb) tc^f j:-? 

iz^ 55gnL^*vh^:g:fflV>T^f*^»yy2 5^«Bf^. 

n/c^5?v;f;v F«]g® 2 3 ^ttfo tf *y :/-r S C ^ 

[0 0 6 8] ^V5p>F^fl§^2 3*^^^»^1±<0 

«'3B*^^«:5<fca=&«-g'35:^JCti:. 01 8lc^*r«t3 

tC. Sl/Hcg|P^L/c^{4:5^-yy2 5, 2 5 " 

- h 2 0 os« 2 1 ±iz(rt^^^^> i^mmm 2 3 tm^ 
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2 3a i:^r{a<f— gt^HtSC i:A^T#.5o 
[0 0 6 9] Sfc. 019 (a) k:^-r<fc3tc, att2 

iRt/uyi^fb^iiSa 2^:SLT:&S3teSi/— h2 0 

^«DU V^{t^flie2 2^/)-LTi/'j3>'>i7x-'M 
lOSffil TKftSDMtt, jgiSSaSffiltl 3KJ:5^»f 

^SgP9%mfiScLf=m. 019 (b) IC^-rj;^^, )te 
h 2 0 ©«ffl^i^ffifltC|nl*>-DTSS3i2H*--5 C i: 

feiVV CO^^tfe, h 2 0«:il8LT~>U3 

1 1 ^r^lx-Kt<t»)^»r-rsJ;5&«-&tcJt 
{±5AHC5(ij^^< i^U n>">x>'N 1 1 ^m^^^^ 

[0 0 7 0] ^LT. S«2 lRI>*UV®{t;«fig^2 2 
*WLT:&5iteS>'— h 2 0^fflV>rc->'J3>'>i7x/M 
10^»f:^j*fe:*5V^Tfe, 01 9*#ggLrs>iRBLr£:<J: 
ilS^J/— h 2 0^x4^X/^>F-rSHU*T-{±. ^ 
»f^^gP9^ejShUrcfijnA^v"Jn>>i;x>'M 1 
iL^V^:l^f£itT'^<. 02 OfC^-rJ;aK. tt*!^ 20 
— h 2 0^x4^X-'^>'F-rS (02 0 (b) ). MtC, a 
Bf^^gP9%S^^hLfcSijni 5^->U=i>'"^7x/M 1 
OS®3tS® l 7 i:fciiM^-l±T€>J:i/-> (0 2 0 
. (a) ) o 02 1 tra^-r «fc 3 tc. h2.0 

^x+X/^VF-r^ (0 2 1 (b) ) MIC, ^Kf^^gP 

tgM^-i±Tt>J:t/>L (02 1 (a) ) . «Wi02 2 

tcg^-T-totc, F 2 0^x:^^X-'^>F-r-5 (0 

2 2 (b) ) mic^ ^gf^^^gpg^^^iiLrc^imi 5 
;&i/y :3>>i7x-'M 1 (TDSffi 1 7tciij3l$-i±Tfed;V^ so 

(02 2 (a) ) „ 

[0 0 7 1 ] 

[0®©fiS#*IKW] 

[0 1 ] if^mmBmic^.^ »f jnii^is <t 5 u— 9* 

[0 2] 01 ti:^-r¥«ft»«^D II- imtjG^ fc^rM 40 

[03] 9'i)DX:&?£fc:J;S.U— If 
iaX^O^^I»StS©¥M0TfeSo 
[04] 03fC^-r*#i*S«<DIV-IVi»K:}SofcWf® 

0T-fe5o 

[0 5] 03 fc:5^-r^i*SS©v-vjglci{i-3 f£:»rM0 
[0 6 ] *l|fifi}gffi t U— ifAnx*}* t J: ») «»f * 
[0 7] :*:||fig}^ffiti:ff.;5U-lf/jDX?^}itJ;!3^K2 so 



0T'feS„ 

[0 8] *S§]^}g.^li:^SL'-^fApX73}i{i:fettSt'- 

[0 9] ^mmmmims^xy—'^miLmmcoimimmM 

[0 1 0] ^llffiJgtelc^SU'— tfi0XgMtc<fc5«»f 

So 

[011] *j|jSm^tc^S;>'J=i>">x-'NfiD«JBf75r}S 

^mm-t^tz^com^mxtt>'o. (a) tiv'Un^'^x 

>'Ntite«i/-FA^a5t)mte.nfctt^. (b) (ii'U^ 

[0 1 2] *ilfitiJB^t£:^s->u=i^"i7x/N©^»f:^rj£ 
^mmt^tz.)i><oms.mx'^<o. (a) att^iz-F*^ 
x^^x-'^vFsnrctic^. (b) immi^~Y\nmm§i 

[01 3] *^ig}eStc«S->y=i>'>x/N<D^»r73a 

^mm^tcitoii^mx'^*). (a) {i^jwf^nfc^*" . 

-1- 45 V F<^8iS -y T'*^ tf -y ^ T •> 7^5 n 

fctt^s (b) {i:^«:^-y:^A':5r^'4?>'F«8iS^:n- 

[0 1 4] ^SgSgJg^lc^Sv"; n>'>x/NtO«»f:^a 

tc tjjt s -> y 3 > ■> X / N ^tef if^^as L ©K^^^-r « 

Se0-Pfet)v (a) tt^tW^^gp^e^irLfcSijn*^^ 
^LTV^:S:V^«^. (b) tt^ief^-^gC^e^i: LfctiJ 
nA^i> y n x/^®«ffi^:Sffii: tiiMLTt^Sl^ 

[01 5] *sisajg^tc^s->ynvi7x^NO^Bf5^}£ 

It fctt -5-> y 3 > X / N i: ^^^^gi5 i: ©K0^^5^-r « 
ie0T'S'?. (a) tt^»f^^gP*e^i:bfcfiJnA^-> 
yn>"^x/N<D«ffi{j:SiMLT«/>S*£ai. (b) fi^Bf 

[0 1 6] *^fi6)^«»i:<lS'>yn:/<>x>'N<D^»T73ji 

c»-iiasff!i*WB^-r«feii)O«st:0Tfet), (a) \m 

miy-Y<r>aL^7.f^>Ymim.^(D'!m^. (b) Jitt^ 

[017] 2|!4ifig}gffik:^5->y3>i7x/N©«IBf:^^fe 
©-^fiS0!I^ittB^-rSfci6©<tSe0T'fe»). (a) ttifiS 
SS/-F©x4^X/^>F^T^<Ottffi. (b) ti^ii^ft: 
^ -y :/© tr -y T <y :7^©ttii-^a& So 

[018] *IISSJB^lc^S->y :3><>x>'N©^Bf:&i5fe 

[01 9] *flflEJB^tc^s>'y 3^">x-'N©^»f:^}t 

A^^^L^t>^|^;&ISB^-rs/ci6©0T'fe»3. (a) a 

}§iiias«i«tc J: s^»f ^-^aPA^jgfiSt^ nfc^©*^. 
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[02 2] :^mmmi^m^'>'j=i>'^jL^^(ommy5m 

1/ >J n > x>' NOBStciiJii-r S ^^^IftB^-r -5 rc:i6 
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